
©

0 ,,., 0

00,.,- _ _
_D_._

0



-,C
&



0
(n C

o

-I-

(eJaqdsouo! oJ,

(/)

],oedsej HI!M)

le!iua_,od

0



_ _ .

,_L 1 _

_J







\



e_
0

a.

e=

--I

m

om

LI...

r',-
[° li

CO ":a" tO c...O I'_ CO 03
0 0 0 0 0 0 0

I I I I I I I

W UJ W ILl W UJ W

(sdwe)),ueJJno uoJJ, Oel3

0

0"_

cO

14..

c.O

A

m

0

m

0



Low Resolution Results

We show FPP plasma densities and temperatures for several
dates, as a function of time. In general, the FPP densities show a

greater range than the IRI densities, but show the same structure.
The temperatures also show a similar structure, but are uniformly
higher than the IRI temperatures. We also saw this in the SAMPIE
mission, and attributed it to the limitations of the Langmuir Probe.

However, in this case, we were able to obtain plasma
measurements from Millstone Hill, which indicate that the plasma

densities could get as high as 3100 K (._3"eV).

We also show FPP measurements of the Space Station

potential (Vbody) for several dates. Much of the variation through
an orbit can be explained by the variation in _× B potential along

the Space Station truss.

On February 5. the solar arrays were pointed at different
angles away from the velocity vector, for a full orbit each, with the

pla__ma contactor off. We see little variation in the behavior of
Vbod.v. In order to correctly model this behavior, we found that

we needed to include more conductors on Space Station than had

been described. Subsequent discussions revealed exposed wires
used to support the arrays. Including this conductive area allowed
us to accurately model the variation in Vbody during an orbit.

On April 11 and 12, the plasma contactor was again disabled,

and the solar array angles were varied. We note that on April 11,
the solar arrays were aligned to track the sun, while on April 12,

the solar arrays were aligned to face constantly into the ram
velocity vector. In the latter case, there is an increase in Vbody at
local noon, which is because at that point, the solar arrays are

ilhunflaated edge-on, and therefore do not generate any power.

This causes all the arrays to become unshunted, and they therefore
collect much more current than usual.
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High Resolution Results

We were also able to examine the body potential for time
intervals of 0.1 seconds. On this scale, there is much more noise,
but we can see some effects. When the Space Shuttle docks with

the Space Station, the increase in conductive area (the bell nozzles
on the Shuttle are conductive) changes the body potential by

2 volts, in a matter of seconds. Also, turning the plasma contactor
on or off changed the body potential by 2-3 volts, in a matter of
seconds.

Interesting Results

Even with the plasma contactor off, and the solar arrays
aligned into the ram velocity vector, the potential at the FPP does
not exceed 25 volts, and that is usually at local sunrise, or local

noon. If we include a possible 15 volts of _×8 along the
structure, the potential anywhere on Space Station does not exceed

the 40 volts specified in the safety documents.

We have plasma densities and temperature for more than 20
days in early 2001, along the Space Station orbit, 370-400 kin,
51.5 degree inclination. The densities resemble the IRI model, but

the temperatures are uniformly higher than the model. However,

radar measurements suggest that the temperatures may be
reali_ic, (perhaps due to increased solar activity?).



el

O
GI

i

¢/)
!

t_

U.

_'i_!'__?_,,,___'__'. __!_i_i̧ ¸

LO

LO

A
c

o_

E
_v

E
°_

I-

O

LI3

O3

t_

/ipoqA



¢:
0

i_

i-

a.
|

U.

e-

E
H-



>
Im

U

a.
|

k_

e_

)
)
m ._;

(SllOA) /_poqA

E
v

E
b-





A

O
Z

,Q

0

M_



O
O

_6

O4

O
O

_d
¢,.)

(',4

o
O

m_m

II

O
T--

O§t_llOA



_,._!_!_._._,__!._i_¸
_SY

o
o
.0
o
0

o
0
.°

0
0
.o

i_iil !_ _'_"_i:_ _i_i!i!,'!

i_il!ii!̧!_? _,_
_! ::_ _:_'i__ i:,L i_ _. i_,ii i:_i_ _ _ _i

m,,,. g

¸ "!

_ "_,'_:i!i!i_.__ iill_

o _ o

":_,,- oo

::_ i,i, ;" '._ " .. i II _ ll,.

i'

6") 0

0
O
.0
o
c)

o

S_,IOA-




